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l. 

2. 
3. 
4. 
5. 

1. 
2. 

□ H*M*£4fe [*fr*UH& : ^#S;& ; ; a*j ; sfc*% «/ftM&] 



(-)* *■ * 4* 4l B * * -HI • 

(D &&£&ffi£t>3 Ip $ 4fc ' BlSfc (2) ^il-^f PtlSf 
l&i&tl ' B|%( 21 )&&i&g'Htfc(22)jk3£#"fl£&' ffl&(23) 

' sa% (3D >&#4i->&t8s&& & ° 
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3^ - ' 

w r m * eg a ^ & *§■ & & j > &mtp *t 

4&i&&i$-a&. ' iL ?pit^^ ^ a £ ' « « ph&^ S3 a % n *p4La 

Rp**a^iaf wa.s^4L^-2<tia«t^*B^ ■ *b b£ 7 jc t # *s m *r # 
ih ^i^(^p-si) > mt&*&^fflag*h4L/££&i£<ft r ^s.^j > 

; — "S^*. ' A«S a ,81 4* 

^m% J ifr%i4$i t z-m?% ; ft 

/Mb* AG** ' a £&#i|fcj&#3i£:T » *b & # 4# 

H ' ' ft Aft torn & ' Xi^tf 

^iftf*^^IiHl A*JH*6«j«fcffl ' ft to (tilt 
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ilf & # -14 # * & ^ & #7 It #] *» & » ' # £ # ¥j # A if 
**4.aLH4L^tfeJt#a«L^r^ 1 . 4£ ife *J #r .E. # *fc # at * *f & • 

i^^pl^tiit^m^'&^i ; A^ffij-r ' st«tffl *--*tjKj* 

70%~90% # tb "t-J&^i&T ' ' & & iv P§ & # j& # fl& & *& fc. f ' 

M 8 UM'i^^^*^ffl|| • il! ^ ^ ^ a * ^ ^ ' rfi) 

♦J**## ' ft4*i£ftJL##4fr*i A*** ' IMF Jl 4fr 4b 4fc j& 
^^.^^4 ' W - - s&A - ±®4-A 

* Jit HI # *fc tfl • ^^^f'J^^#Jt^#^^j|.^^6^t^ ' 

A - 0f «.A#3P4lA*-A*I» ' fi^fpi!ltlH^*^«^T 
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t # a % % & £ n ' ^ a ^ # il (o 2 >m HI & ft 

(N0 3 " ) • & * it # 4b Jb 4 &. 91. (amino acid) & * *f ^ ;& * & f 
(protein); x3m4MNO s ~)# Att & # tg *4L- ' i& 

(no 3 - )^^^^ a& it a AH-Hb $ ft ' jmp a $ 4b & ft n >m Jtm&jft 
^ a ^y- ' ia*^A«t^^^^g.^^ > i£ ^ i& b& 

drifts 4- ' ^^Jtli^snii-f ; ^.#4^- > s^si. 

^(NH 4 N0 2 )^^^it A lift ^IxiiJi- *5.#it^^^^^^nit^4b 
§0 a 0 

ft *rm&%i&£ m$tm.m • ifefl&s** AiR^t* » 

Jl&*^ #.*L4Uo 2 ) . ^ af ^^ft ^'st.^(No 3 ")^>t^it'^A^ ' 

e,#jh*fcJJ& ' ii-^^7jc#4t^S * ft *P # 7 %k$£m*- 

is '^afeaiw^*ia^ > « 11 s f tt(No 3 -)jti^ 
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i§ 2000ppm.7jc^ » 

*tt*LJfc(N)*3L^*&J&#.-*: CCO(NH 2 ) 2 D * 4s. 

-*fc*iL4fc##i*p ' ( co(nh 2 ) 2 ] {'j?&m.m&ft.to 

CCO(nh 2 ) 2 ) t tij H(N)7b*H^b^4S.(NH 3 )*^«tA«i » $ 
&.4fUNH s )#j&i$ r £^Hb*s i j 4L#§£ ' ^^^5^'tt(N0 2 _ ) . * 

&*%&&L{N0 3 -); m&4b4k ' C CO(NH 2 ) 2 D + tf) ft %L & 

% *x ml m ( n o 3 ~ ) t a *k - 4bl ft to # #. £p m «. ' ii 3® * it & ft m m 

x% ^^(N0 3 ~)#>fb % & ^ ^(amino acid) • ft if & £iL J£ # ft 6 
f (protein); &#&4L;fc*!| ( CO(NH 2 ) 2 ) g 

#ft ' ^H(NH3)##^b^^Iia(N0 3 ") ' J fcb^'Si^(N0 3 ~)#- 5 r^4i^ 
ft fl&#4b;&&&&(amino acid) ' ft &#«L3Il & fc^-ft ft • 
St (amino acid)^ jfc & H £ j£ H *f # ft *P * ft 3r 6 f 
(protein) I g & #J? N ^ ^^1^3 ' 0&;f8.j@l*3*# r lI]fL£agj 

*£&4L$P# ' fl&JtejL& ft £ &^4L-#L(NH 3 )i& ^(NjTC^r ; H(NH 3 ) 

ft* fr'fcMb ftto & && & & & sft-4bft ft • & 4b 3* >j& s£ 

^" C (N0 4 *)— (£a#4t*a S ^#)->(N0 2 ~)->(J9Mb*B g ^^H(N0 3 ") ] • 

^ * #1 # I * t ft J3B(N):C iL^tfl^ <#s&i& 

» W-kpxM$L& C Ca(N0 3 ) 2 D - J$tt#P K(N0 3 )# » S & & ;& 

<P -fe 8^- 53 i&^&^f- ' M H»f*b«.i|fc^«t*SL(N03") 

£ $ ; f&&^&7s%&&m&&fetox%&fiL{No 3 -)>iSLM. » i&t&£ 

& A ' W *» ^ 8f SB a as RJJ -ft -If ^ T ' & # IE 5P * # Sit «. (N0 3 " ) 
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t& H '^tti ^ ^ # ^ «t«L(N'0 3 " )# & J& Alt «t (amino acid)^: ^ 
& ^ ^7 5- & f (protein) ; & 4l • |^ flfl ^ .j2> ^ ft- fa & # ft xR ft ^ 
(N0 3 ~)^>t£ • • 5tA^f«t«.(NO s -)^E.7fc#i| 

^S^^^Pi§*IS^ ; J$%;f!MN03~)i&^ Aft ' 3£«L * $ -fb & &c, ^ ># 

4b £ 4t m > ♦ # 4b £ # 4* A || it * a (nh 4 no 2 ) ; * 

4i#ji*^ . 45.51 ' ^^p^^m^#^ 

S£ (amino acid ) . ffi '##4b/&i| ? $t3IMit'flf]*3 

f (protein ) > 2fc * S f T MI f t ^' ta(N0 3 ")^ 

6<7 'If ^(;t^^£i& 2000ppm) ; AjiS^ . A Bp £o > @ jfr 

^ g| 4&3fc &3Jt ftjt&ft m ( 6C02+6H 2 0->C 6 H 12 0 6 + 60 2 T)^Fb^ » J* 
& m *\ m 6> 58. »& # S£*g. (N0 3 ~ )M & # 4b & A S Sit (amino acid) & ^ 
& f (protein)^ it * ft gp $7 $ ^ ^ A W *ft tt(N0 3 ~ )# 4b 
(^Sf)^ A ^-Si(amino acid)ic^^^;^-# f (protein)^ • & £ Bp * 

^fflifcit^^^f ^r* ' jtfife-*r*bi jf £ £. *Mb & # 4b 4£ 31 > 
ft *& ^ tt 51 & # a 4fc *t 4L#iffc >r ^, ; i#^^S^^|tt-sUt^ 
* »J ft 3fc J8 * > « *E ffi ^Jc ^ 7jc >t >?<J # /a > X t i$L AS £ 

i 4ft t # 3fl ^ Jfc#r«fc;fifc*^£. ' t % 5ft «fe ffi #J 'It 

; ^^a^^^^ef . ^ * > isj^-S:nsf&^-* » .^^ 

S^ictAif lit 4b ^ ^4b4L^ ; X^||-a^ SMItfi^ti^i 
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> r 4b3Mc#j >?^iJt^'lf • 

' <fr*pig&#& r 7jc^-^-^j #7^ ; 

*(*!*) ' J5.iftj&^*«.afh4La«. ' a ff-75 a 

W*T<&^ ' jt£.i4j£*T;i| - $3>6*f fcJMbtt 3= a ; & 

•J£4lHL*J ' *BpHR,4l.^^fl5iL*.«a*4r* > ^ isj - Bf « ft 3£4a 
' A £ 3SL £ j& & 4i ]£■ ' «px^i^tt.|t|g 1*3 

T ' «. & £ r it^ij -T a # 4& # ftb ^ a M & ' fln * £ # fp A 
W4La Jl^^ 22°C~32°C ^l'W > iBaA^il 35°C &p ^ it J£ & & £ 

■ft. ; ffQ^A » a ^fai^a^ij]^^ i2°c-28°c rjj > ^laaiM 5°c 

of £ft IMP 1/ /JMt ' 4a *h a Jt'J it ^ 50%~90% |& g] ^ ft ' %lU^&W 
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#>^*fe ; ^t^^JHu 35 B £ — it #3 ; ^^tlt^^it 

*tt.^L#lt*B« ' faJ^^&W#nifcft®. r # j (thermodynamics) 

r * £ t IS* ^ftife j # **-4fr3£ & & 

*'J) ' , ft gift j$&g_j L3 £ t l t & 

&#r & & 6<? £ 93 jg ft , yjv ^ £ (/3S = } , £. t S -ft 4t #5 ' Q ft 41 £ 
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& # r in * j 1% & £ a # & # r * j *##i'mt ; ^ it i& 

3L&4**l#4*#ife*T ' TJ&a t #J&*(entropy #$)& 

ttttit'flsfl&'&ifcS.tf.t ' ->frfl&'i*.&£4ll*a.&J»t*& 

^nan ' ffl $ # ^ a*. ; *o ^^jfc 

^# B £ 5t$fefcHft«tsfc#-$ Kfif ®^^7 ,1,400m 2 2m > 

2 , 8 o o m 3 ; % & f- m 4H >% * K a £ ft 4l 4L % a A # 

i&SJf iUttEJ*h;k£: ' £ *h i9%t*AIL^ tt^fe ' 47% 
>f 1m 2 |f) £ 430.2Kcal/hr.(0.125 RT 

^ibftm > ft&^j&^7Mb^4Mcarbohydrates):£fpifc • itb 
PF-S- Ait^^Tfe^^ ffl ( 6C0 2 +6H 2 0-^C 6 H 12 0 6 +60 2 t); X ^ f# & 
#«|SJN-Jfe* ' A 1,000W/m 2 > 4gU&4£^;fc^#fl? ^Ti^i>fc 

l~2%^Life* ' fa'jL&4b&.*&ttijBLtoftft ' to^TMin 3~5%^l^* > # 

JL 50CMM # jfHai*At ' % tf A ft ifc 43%~46%# ^ IW IS 

#Jfe ' 50%£;fe-#;k. 1*1*4* life* : 0L*!lA#r 50% 

iL^T#;k.l$lS4tJ&&* ' 3fc*&Ka££M'4Li« 

* (entropy ft ) > ^Eiif aJ! ^ * a ^ f"J 60 *p ^ I *° & £ 
'>5^,% 1W=1J/m 2 /sec. ; flij 1J/m 2 /sec.x60sec.= 60J/m 2 /min. HI itb IW 
H 4* & jfc #■ # & j& ^ «fe #'J ^ m ik * & 30KJ /m 2 /min > & # s£ *o & : 
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[ Q{m t)=1,0OOW/m 2 x50%=5O0W/m 2 ; 500W/m 2 x60min.=30KJ/m 2 /min. ] 
X r j : U (t&*)=0. 000239 Kcal 

*.*'J Im^f^ilfl, 7.17Kcal/m 2 /min ; £ ^ & : 

( 30,000J/m 2 /min(^4)x0.000239Kcal(^4)=7.17Kcal/ m 2 /min(^i) ] 
rfrj % — >J> Bf 1 m 2 3* # £ & * & 430.2Kcal/m 2 /hr. ; : 

( 7.17Kca!/ m 2 /min(& ± ) x 60min = 430.2Kcal/m 2 /hr.(^ * ) ] 
4K-5T$fcfcJS.£ S^t^; 1,400 m 2 > & 602,280Kcal/hr. ; £. ^ £ : 

[ 430.2Kcal/m 2 /hr. x1,400 = 602,280Kcal/m 2 /hr. (^i)D 

& Jl n M * * W £ * * 1 ,400m 2 ± $v 4 

£#*B£ 602,280Kcal/hr.(.IM^) J A<fc**3fcfcl3*>*-#Wffi£3££jft- 
S4L 9 # ' 3 2fe4fe*5t$fc?»l4Lj£ £ W ft ' Bf $ its ^ 

i& 602,280Kcal/hr.^# ; > t^^it # £ ft * ^ Ml £ & * 

4L 200% ; H>]&£-5££ : (AQ =4Sx7") : & t AQ Jfe* 5fc#9&4L JMfc) ; 
AS(^ i)=(602,280Kcal/hr.) ; T(a )= (1 °C x 200%) ; 

'ffij£-s£(AQ =ASx7 ) jt T ^# ^# B ^ ft & Ifc ' ^E^- ' 
Ka£ife*T«Lft4L#Jfe ' fl&4-*.*L«.« ' a 

&m*-&iMfo ' was it a » m&WiUMi&m a^**>j • 

#.4 r ^*^^Ti£^iij ' a«] £• ^ s£ ^ (as>aq/7-) - 

^IfSfc-fcl r mi&&j Jt-flt ^ #'h Hf 602,280 Kcal/hr. > ffij 

«fc0!l>fc>£&Ma£J*4#ifc*-ft* ' if^^^Bf 1, 204,560 Kcal/hr. • 
'■ C AQ = AS(602,280Kcal/hr.)xT( 2°C) = 1,204, 560Kcal/hr. 3 •■ 

6£o m fa %,{RT) ; ^ 1 ton4 1 m 3 ^.^7jc » — 4® 

^-^L/Jn Bf a JL_hfh^T If" 1°C 1 RT • flrj 1 RT=3,432Kcal/hr. ; 
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C 1,204,560Kcal/hr.*3,432 Kcal/hr. = 350RT ] ; ft % -g- 350 RT /#-/jjt'$| 

41 & 5. # : & _L frl ft # & 3k ' # *° 1f *fc #J # * b£ i6 # -k 

1,204,560 Kcal/hr.^ jfe * > i£&#& 350 RT/£<j|t'"ig4L&4 • ^ jfe-fe*- 

t£ & & £ & * 200% ' 73 4fefc#c,3£#4Ll*fr ' 36. # 4 

^ - 3f ffl & & JR & T it 4f > J- & 3. ^ ^7 ( & * ) ifc # & 4± $ 4€ 

' it* - ; fl&**&£*LW4Laii: » >M#£'lt t # "*r is * » 

*fefe#«ttr 200% . 75|t*MiL«tiLai%4L#4 ° 

#dJ 1,204,560Kcal/hr.^^i^ 350 RT^/^^^^i ; & # # $ 

C 7 Jc # tb $V A A 1 A A) I 1(RT)*fc*.6d tt*^ 1 m 3 . 

j&a tt^^Att*! 1 ^ ' 1(RT)#.*.£ 1ton.i& 1m 3 ; ffij 1(RT) 

& & * 4> 3,432Kcal/hr. ; ^ ^ ^fe fc| & &Baag#rffilij&Jfee,*a£ 
350 RT • ^ Bp-fc* Bf ji& 350 ton. ^#^^4 . tlUltllt 

4L®i&(entropy £^t^J#^l7jc t ' flfcij* * 

350 ton./hr.# : ife - ^ & * /& # 3* * 

*Df ' iW&#^4i2Ji## 5.8 ton./min.^#Jt^* : ^*^*>T : 
C 350 ton/hr. * 60min. = 5.8 ton./min. } 

X £, £a ^ #J ji^Oif - /]> j$ ^ 1 ,204,560 Kcal/hr. 

& * ' ffir ^ ^ #J a % © 3t 6 #x *t A 1 ,400 m 2 I ffij i§ A Jj, 2 m ; ® jtb 
**:&#Jj|S>$-&Ka££ra4L&ftifr£ 2,800 m 3 ; ^tf^^^T • 
C 1,400 m 2 x 2 m = 2,800 m 3 ] ; J. £0 (CMM)j^ M, # 41 ff % ^ fa ' (CMM) 
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fo&&fr4k$t8L± A n iL^7}t(m 3 ) ; 3r #4*.*- **fefcl a g 2,800 m 3 £ 
« ft £ *L# 'h *L "~ * ' # PP ^"4t «L * & 46.6 m 3 J-Xi. > ftj 

JEittf ft 50CMM «#J8«.^^sj|.ja.4l--«p I &tf^&k>T ' 

C 2,800 m 3 * 60min = 46.6 m 3 /min. D • 

* jL^Jtt*^*#*o • &ftfoWH£.2. 400ton/hr.#.^.^^*^. 
r SliiWj -^(^^A^ 350) . JkJLSKB&^^-^i****.** 
6 ton./min.^^7X^>t — ^(^^-A^ 5.8) ' iailJH,*$ 50CMM^^ 
# M 31 it a a - «P ( «. *&• A 4 6 . 6 ) > Bp it j& * II- & ft & ffl £ 

3Q&m.& 5m JL^^##Jt^*^7 6 ton./min.^^7jC^;f - € * 

ft 4, 25kw/hr. • # ag *t^3t%a&#.^ 20°c . 4f 4t & i* & #l 

jgfct& ' TjL^^^-ff-a^^^ 20°C 4l£ *Li£>^a£ ft ' Bp Ff" 
> An Jilt & 50CMM ^ ^ # M it ' & & IE * ft ^? 

25kw/hr. ' #>^g ft £p4La&4&^ 28°C Bf > i£ JiL & # ' S 

& ei#^tst*t#*. ; *t *t 4£ a*- 3Mb 3*5*, » $fc as 

\% 50kw/hr. ; * _Li£lt$fc#I#*° ' ^#&«± 

» sp^3fcj&*tf ft >£>g£ffl i^^ifeHJli' & -f # * 
a a #tJ-t^^#t^i^t#i tt *fc » x3t&2fr;fc3&&^ 

iSif.#T5lfi-^^^l Bf . ^ 4Mb *fc(C0 2 ) fit.*-** 
. ;M£- a il*l:4£ 50CMM M.i^iUM,^^ ' iif 1^ S jfe^^ 

4Mb<&(C0 2 ) • %$ki&$k & Ttl^ii-I^^ ^# B £^*#^&^ 

a ffl > r j (entropy jffi ) » *'J.flJ II 

a*. a ' m r *.i*«4t& j tat ft 4i a* a > 
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12°c~28°c ffl ; tllxSffM^ilU^I • ^^JXf i^i^^ 
* - £. -Ml r ^it^j ^4bi&5fi. ' 

# i ^ # 4i t & it m m -a • 
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~ £*afctt »5.>ic>f-«B5a^*3*®(2)w ; 

HS£ 22°C~32°C 35°C Pp ^ it ; ^ 

a^ffJ. 12°C~28°C^^- ; X^^^LWaA-fB.^ 5°C > ^ t}C >S ^ ^ 

flfai. 5°c ; so 7jca^M&#*^£ n^a^af » fja^fe^t&i 
a » it^as rt^a& • -eta^ rt'a^tifh^. 5°c ajL » ^^iit^s 

% ' i*&2.*fea&IWtf & *t (D : 

^ (12) > i^TjCf (13) - 

^(14) - ##.#('15) - i&Ji,^ (16) * ( 17) r it*,* 

*4ti (18) (19) ; * t ' (14) #. 

*&£j$(141),S.;fe# 3$,&£.*fcg (142)^f#j& J rfij Sfc*** (14) 

& - 7^flt)R>5lft-#*i^t I (15) 

8Sl^4L#afc.#i^ ; tfcift&i&at&X (18) ' flji£#^ 

& 0.03pm. ( ?P >t i& ^ it 99-97%)' flq # fc, * ;t It it (19) ^L&^#C 

*#-Ba*^.it*rafflit«fe*j^f-7F'' tg & M'a s n^H(2)#. 

^^Jb-a^-H (21) - -f fe f f fe f H (22) A — (23) > tg 
=.S#«Hb^^W ' £-k&SL ; t£3t& f a H. (22) (23) 

59 4Lii.it ' (212) ^rin^ffl ' u — m&n (226) 

M » — ^#SllftM4 ; (21) 

f t£H (22) «4Lfi&*fcH ( 227) Jfe <t & Jft *b H (228) ^ 4f- H t §1 * it 
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%wm.%L% > tiLn~&n w » ft £ at & # - 4 # m j& a*, m • 

ate 4- a 4fc#£IL# ; «&J#fi '(21) *#ifcE (23) M4Lti*Jfc 
H (221) &&^J8MhH ( 222) if. • — 

atri4LW ' ft# )6&*-^^j|.*M«Jsfc^jS ' iti-J-^i ^#£H 

H it # * ; 

4^5t«fe#J (21) i*i 411 «t-tei£ J-I^f 

*r4#*]4L&i** (211) > &t*P^i&*&}* (211) itit^^t^^^H 

(22) . (212) #^&JgE (21) I 

(211) i%ift5.^i|fcE (23) • (212) 
4L#-tt ' fl&^i^^J* (211) #t&l&%L*L ' ^III- U ' It 

U # j*4f j£*p«t# -f *«.B&i3|.^ (213) j» JL^Lit-iB S 
(214) • #*I«L^.^ 9 BJife^f ifc^^ffl ' Jfe^Bf #iR4&^«.*P 

#*#L&*^ ; ^.tfc&JSjfc (211) _t#L4L*9*J > -g- «t jfc* 
(215) • f£e&i£^*&>*>f «t (215) 4% (212) 45L&J8LSL 

E (22) •4Sfc^-^*«L*t*^ r «,i&fi (212) » 4* 4fcifcE (23) 

>FlSj#Life4fc# I *b«.# S #i# ^*t*^&**& (212) > a 

JLit*s-3K2ii) Ji«j»&i^4t(2i2) ; itb^# a #if M^^^Mi 212) 
*t* » 5p#.#^H (23) #*«rja|fcifc6fr*t* ; ' a a 4&»Be » 

ia*Ml*& ' 4fc&tT& & itt^lttS^I^ ; gr + $L&m (211) 

-^LA«P«l*-^*«.a&^^ (213) l-f#jllli (214) > 
^^.I&it^ (213) J£&.4£.£-«t*;Sfr4fc«fcE (23) «4L^#«.tW»^ 

■*fc(31)6&#*>fc^-S* (315) rfi a*& ; ^t^^^-T^lA (22) ftlS:^ 
$tmt^M (223) > 3= ' &&*fl--fc.*tifc4T 

$ ui-ftt^#i ' i-x^^tt.^^.^-^ (212) & . # 7v m ft % 

ftMlt^l (2) ft I* 4fc j& -£ ; rfij Jtt&^?»J^i(224) • #jWP«l^ir « 

& (223) n*-%ktt ' j&*tt&£.&*B**:&i& ' i an jl^^m 
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' *^.^i3l:5feTriSaS (223) i^Mt*£# ' ttaftitW^^* 
#6<J*a83£;fc>1S>$-fi£*-^ffe ' £ /fc Jlfc & n£ • £p £>J # 

t&mS (212) > j^tSt^^^t (211) it^^^^-E 

(21) ft > ait^t^^^,-^^^*^^ ; (23) 
% - fcntktefrftlk (231) jl-#**.«3S&*#.(31); * ttsfci* a 

#J^#f& (231) if|^ S | MA ^||g t | fet || , ^ 

ntwB&^*«.(>&niJ»*i-)^L«t« ' =5<rjfe^iajft - &n - ; 

&^^T — i&jft 11(311) - — H (312) - -^3p||(313) - 

£ 4ft (314)^ (315) . « ^ (31 5)Jti%^ 5. *tJ*» 

(211) 4**P4L# #^Se.ii.# (213) ^ • «. jj* # @& £. 

«f a (214) f££.f£ • (214) fe^B^i^ifc- 

4L5&jfc8(311)*&afcBfr#ff ' #.^1:^11(312)^7^5. 85°C J^_L ' X 
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